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Temperature Mapping Procedure


1 Purpose

This document describes the procedure for temperature mapping of enclosures (i.e. storage areas and equipment) used for storage of critical material, or products. This procedure applies to enclosures which must be environmentally controlled for the manufacture of product, or the operation of equipment according to manufacturers’ specifications. 

Temperature mapping must be performed in the following circumstances;
· New storage area
· Building renovations to existing areas

· Changes to monitoring &/or alarm system

· Introduction of new equipment, or processes

· Post repair or modification of equipment

· In some circumstances, if equipment has been re-located.

2 References

Insert list of referenced documents here

3 Definitions

	BMS
	Building Management System

	PM
	Production Manager

	QM
	Quality Manager

	QO
	Quality Officer

	
	


4 Responsibilities

	Responsible person / s
	Responsibility

	Production Manager
	Ensures that temperature mapping is performed in accordance with this procedure. Reviews and approves the Temperature Mapping Report.

	Operator
	Performs temperature mapping in accordance with this procedure

	Quality Manager, or delegate
	Reviews and approves the Temperature Mapping Report.


5 Equipment & Documentation
	Step
	Description



	1
	Data-Loggers & Software

Data Loggers must be;

· Calibrated and in-date. 
· Suitable for the mapping activity to be performed. (i.e. the calibrated temperature range is suitable for the temperature requirements of the temperature mapping exercise).
· Compatible with the software to be used for downloading data. 

	2
	Lagging solutions
If mapping an area where reagents are stored, it may be necessary to place a data-logger probe into a volume of lagging solution similar to that being stored. Aim to use a lagging solution that remains liquid under the test conditions. (i.e.  Use water, or glycerol for a refrigerator, and ethanol for a freezer).

	3
	Validation Documentation

· Diagrams of area to be mapped showing the data-logger locations under different load conditions.

· Temperature Mapping Validation Protocol Template – Plan the temperature mapping activity and document the validation process using this template.
· Temperature Mapping Validation Report Template – Perform the temperature mapping activity, and document the results, conclusions and recommendations using this template.
· Downloaded data-logger results

· Data-logger Calibration certificates.


6 Use & Maintenance of Data-Loggers
	Step
	Description



	1
	Prior to using the data-loggers, check that they have been calibrated, are within the calibration period and that the calibration range covers the temperature range for the mapping exercise. The data-loggers should be suitable for the purpose of the validation.

	2
	The time interval on the data-loggers should be set as per the guidelines below;
· Maximum interval of 5 minutes for all fridges, freezers, critical material storage areas and Clean-rooms.

· Maximum interval of 10 minutes for all other areas

	3
	The correction factors stated on the Data-logger calibration certificates must be used to calculate the min/max temperatures recorded. For example, a maximum temperature of 38(C should be documented in the report as 38.2(C, if the correction factor is +0.2(C.


7 Temperature Mapping Validation Protocol
	Step
	Description



	1
	It is important to plan the temperature mapping activity, so that it is suitable for the process, or equipment to be mapped. The mapping activity should mimic closely the conditions under which equipment is used, material is to be stored, or processes critical to the manufacture of product are performed.
The points below are to be taken in to consideration when planning a temperature mapping activity.
· Environmental conditions 

· If equipment, the recommended operational temperature / humidity specifications

· If critical material, the recommended storage temperature range for all material stored in the area to be mapped.

· If mapping an area to be used for performing a process critical to the manufacture of product, is the process to be performed within a specified temperature range? 

· Does air-flow, or air-balance in the area to be mapped, impact on the environmental conditions? 
· Seasonal temperature conditions – the time of year can have an impact on the performance of air-conditioning systems. For this reason, temperature mapping activities of facilities should be conducted in Summer and Winter.
· Heat sources which may have an impact on the ability of air-conditioning systems to adequately control the environment;
· Heat output from equipment. Mapping activities should be conducted over a period where equipment is operational.

· Staff accessing an area, or storage location. Mapping activities should be conducted during routine working hours.
· Temperature monitoring. How will the area be temperature monitored? Is it monitored by the BMS, and alarmed, or will staff monitor the area using min/max thermometers and record the temperatures on forms? This is important information that must be documented, because if an alarmed system, the mapping activity will not only need to recommend the best location for the probe, but also recommend the alarm set-points.

· Load conditions (Critical Material Storage area). To emulate the storage conditions at maximum capacity, use made up storage containers of the same approximate size and shape as will be stored in the area. Temperature mapping should be conducted with the storage area empty and repeated when full.

· Environmental control system. 
· Can the temperature settings be manually adjusted by staff?  
· Is the area to be mapped environmentally controlled 24/7?
· Area to be mapped. – An electronic diagram of the area to be mapped can be used to show the locations of data-loggers when conducting the mapping activity (optional whether this goes in to the protocol, or is only documented in the report).


	2
	The Temperature Mapping Validation Protocol Template must be used when documenting your mapping activity plan. 

The QM, or QO and the PM, must approve all Validation Protocols, including temperature mapping protocols prior to conducting the mapping activity. 

All Validation Protocols are to be document controlled.
 Note: A signed version of the protocol must be document controlled.


8 Conducting the temperature mapping validation activity

	Step
	Description



	1
	Temperature mapping is not to be performed if the Validation Protocol is not approved by the QM, or QO.
Temperature mapping is not to be performed if the Validation Protocol is not document controlled as per the Document Control Procedure.
Temperature mapping is to be conducted in accordance with the approved Validation Protocol.

	2
	Location of data-logger devices

· to determine the best locations for a mapping activity, a preliminary testing exercise can be performed. This could be done using a portable temperature recording device. This exercise if performed assists with the planning of the mapping activity and therefore the results of this exercise may be recorded in Appendix A of the Validation Protocol.
· Once the locations for the data-loggers have been determined, draw diagram of the area to be mapped, showing the data logger locations. (Note that more than one diagram may be required if data-loggers are not placed in exactly the same positions for empty and full loads.)
· Where the area to be mapped is monitored by the BMS, it is important to locate a data-logger as close as possible to the location of the probe. 

	3
	Type of Validation

Duration of mapping activity

Data-logger timing intervals

When to conduct mapping

Critical Material storage areas

Min 48hrs,       Max 72 hrs

Max 5mins

Map both empty and full. Simulate full loading conditions & don’t restrict staff access to area.

Validate during periods of hot & cold weather conditions

Fridges / Freezers

Min 48hrs,       Max 72 hrs
Max 5 mins

As above. 

Use lagged data-loggers

Clean Rooms

Min 72 hrs

Max 5 mins

Validate during periods of hot & cold weather conditions.
Perform validation with equipment running.

Validate when clean room is non operational. 

Laboratory areas / General facility areas
Min 48hrs,       Max 72 hrs
Max 10 mins
Validate during periods of hot & cold weather conditions.

Perform validation with equipment operational. Do not restrict staff access.



	Step
	Description



	4
	At the conclusion of the temperature mapping exercise, down-load the data-logger using the appropriate software. The raw data must be saved and stored electronically as per the Records Management Procedure.

Analyse the data-logger results to determine the warmest & coolest locations. If the area is to be temperature monitored, these locations will be the monitoring points. 

If the area to be mapped is monitored by a BMS or similar system, confirm that the probe is in the correct location. If not, and it is not possible to re-locate the probe, the Validation report must document how the area will be environmentally controlled – for example, will the alarm settings be adjusted to compensate?

	5
	Deviations from process:
Not everything goes according to plan. It may have been necessary to deviate from the approved protocol when conducting the validation. Collect any evidence supporting the decision to deviate from process.


9 Temperature Mapping Validation Report

	Step
	Description



	1
	Temperature Mapping Validation Report Template –document the results of your temperature mapping activity, conclusions and recommendations using this template.

	2
	When completing the Temperature Mapping Report, make sure to include all relevant documentation and information, as per items 5.3 & 7.1.
Critical points to be included in the report are;

· Temperature specifications of the area to be mapped
· Data-logger locations, including probe location (if applicable)

· Warmest & Coolest locations
· Recommended monitoring point, or points

· Recommended  alarm settings 

· Any deviations from process


10 Review & Authorisation 

	Step
	Description



	1
	Send the Validation Report (with all its attachments), to the QM, or QO for review and authorisation.

	2
	QM or QO review the Validation Report – check that all of the requirements of this procedure have been followed, that all of the information in the report is correct, and that the conclusion and recommendations are sound. 

If the report is not acceptable, the report is returned with recommendations for improvement.

If the report is acceptable, the report is signed and then given to the PM for review and approval.

	3
	PM reviews and approves the Validation Report

	4
	All Validation Reports are to be retained and are to be accessible at all times, as per the Records Management Procedure.
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